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A
mAbstract
In a modern economy, the investment in human capital by firms is crucial to foster
technological adoption and foster productivity growth. This paper analyzes the
correlation between firm size and the investment in job training by employers.
Using a large firm level data set across 99 developing countries, we show that a
strong and positive correlation in the investment in job training and firm size is a
robust statistical finding both within and across countries with very different
institutions and levels of development. Even though we cannot fully disentangle
correlation from causality, we show that the size-training gap is not fully explained
by differences across firms in market imperfections or institutional failures impeding
the development of smaller firms. Our findings call for the urgency of collecting
better panel data sets to understand how cost-effective are on-the-job training
programs in fostering firm productivity and growth in developing countries.
Jel codes: J24, D24
Keywords: On-the-job training; Firm size; Firm level data; Developing countries
1 Motivation
The international community has long recognized the important role of the small and
medium enterprise sector (SMEs) in the economies of the developing world. Policy-
makers around the world worry about how to foster productivity and growth among
this group of firms. In a modern economy, the investment in human capital is crucial
to foster technological adoption and, thus ultimately, achieve higher productivity
growth. This paper explores a large firm level survey across 99 countries to document
the differences in the job training provided by employers across firms of different sizes.
Our findings show that a strong and positive correlation across the investment in job
training and firm size is a robust empirical finding within and across countries with
different institutions and income levels. Furthermore, proxies for some market imper-
fections and institutional failures impeding SME development do not explain most of
the differences in the training intensity across small and large firms. It is thus a very
robust finding that large firms conduct more on the job training. Unfortunately, with
our data, we cannot fully disentangle correlation from causality. It is possible that size
is not driving training and that on-the-job training is productive and itself drives firm
productivity and growth. We highlight that more and better data sets are needed to
rigorously tackle this identification problem and thus shed more light on this important
policy question in developing countries.2015 Almeida and Aterido; licensee Springer. This is an Open Access article distributed under the terms of the Creative Commons
ttribution License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
edium, provided the original work is properly credited.
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First, SMEs account for more than half of manufacturing employment in many coun-
tries (e.g., Ayyagari et al. 2008). Second, there is also a growing recognition of the role
that SMEs play in sustained global and regional economic growth, higher employment
and poverty alleviation. Moreover, few economists disagree that SMEs face greater con-
straints to their growth than large firms. Access to finance usually ranks high among
these constraints and is often pointed to as the main reason behind SMEs having a
smaller capacity to invest. Documenting and understanding the main binding
constraints on firm’s investment and growth in developing countries is crucial for the
design of policies that promote long run productivity growth.
The investment in human capital has been widely documented as a core component
of each individual’s human development, firm growth and aggregate productivity
growth. For example, Heckman et al. (1998) estimate that individuals invest in human
capital over the whole life-cycle, but more than one half of lifetime human capital is
accumulated through post-schooling investments taking place on the job. Moreover,
differences in total factor productivity account for approximately half of the differences
in income across countries and are generally associated with differences in techno-
logical progress (Hall and Jones, 1999). These differences are also large between firms
within a single country (Hsieh and Klenow, 2007), and technology adoption and invest-
ment in human capital are shown to be core factors in explaining how firms catch up
to the technology frontier. Moreover, these factors are also important for designing pol-
icies to enhance growth and development. Surprisingly, very little research has been
done on the differences within countries and across firms in the investment in job training
around the developing world, and the reason also relates mainly to lack of data.
This paper explores a unique cross sectional firm level data set across 99 countries in
the developing world to document differences in the investment in job training across
firm sizes. The Enterprise Surveys, collected by the World Bank, have unique informa-
tion to study this topic. First, the surveys explore an almost standardized questionnaire
across countries and thus collect information that is comparable across and within
countries. Second, the surveys are available for 99 developing countries covering all the
geographical regions of the world and income levels. This wide range of countries cov-
ered allows us to test the extent to which the existing differentials are explained by dif-
ferences across countries in their institutions and policies. Third, the survey collects
detailed firm characteristics including variables that are good proxies for the firm’s ac-
cess to information and external finance, measures of the degree of openness and
technological innovation, measures of the human capital composition of the workforce
and on the perceptions regarding the firm’s investment climate. The availability of
several firm characteristics will allow us to analyze the role of different factors in
explaining the correlation between the investment in job training and firm size.
Unfortunately, survey limitations affect the scope of the analysis beyond our control.
First, in most countries, these surveys are representative of the formal sector, and
particularly of the manufacturing sector. Since in developing countries the services
and/or informal sector can reach more than half the workforce, this will naturally limit
the representativeness of the analysis to the informal or non-manufacturing sectors.
Still, we expect that most of the job training taking place in the informal sector to be
more of the type of learning-by-doing or apprenticeship rather than formal training
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mation on formal training programs, leaving undocumented any informal training tak-
ing place while workers are on the job (e.g., learning by doing)1. For this reason, we
are likely underestimating the overall investment in training, especially among the
smaller enterprises, where informal training or apprenticeship schemes are likely to be
more important (e.g., Frazer, 2006, Velenchik, 1995, Teal 1996, Monk et al. 2008)2.
However, our findings are still relevant and important for the formal training programs.
Apprenticeships are usually focused on employee hands-on learning to enable usually
youth to perform a given task. They often have limited or no linkages to more aca-
demic training. Formal training programs, instead, tend to be more broadly determined
by the needs of firms, often when they start new tasks and explore new production pro-
cesses or upgrades/changes in knowledge and procedures. This training is obviously
very different from the apprenticeship training. In this paper, we focus only on formal
training programs and on how different the patterns of investment are across firm
sizes.
The paper documents several interesting findings. First, we find robust evidence of a
large and statistically significant positive correlation between firm size and the invest-
ment in job training. In particular, we find that small (11–50 permanent employees),
medium (50–250 employees) and large firms (more than 250 employees) train approxi-
mately 13, 30 and 40 percentage points more than micro firms (with 10 or less
employees).
Second, our findings show that these differences are robust across countries in differ-
ent geographical regions and income levels and, thus, also with different institutional
and economic backgrounds. Interestingly our findings show that the disadvantage of
micro firms relative to large firms in offering formal training opportunities is greater
for firms operating in the Middle East and North Africa and in Africa, as well as for
low income countries where formal training incidence is very low. Moreover, within
countries, this pattern is also robust to firms with similar patterns of investment in
innovation and technology adoption, operating in the same sector of activity and lo-
cated in the same city.
Third, we find robust evidence that the differences across firm sizes in the investment
in job training are not fully explained by differences across small and large firms in the
access to information and external finance, facility in the coordination with workers or
in the degree of perceived economic uncertainty. Even though the disadvantage of
SMEs across all these factors may partly explain their lower training provision across
the developing world, these differences do not fully explain their gap in investment in
training with respect to larger firms3. It is reassuring to see that the differential in the
investment across firm sizes is robust to several cuts in our sample as well as to the
control of many firm observed characteristics (e.g., managerial education, contract
structure within the firm or perceptions of the economic uncertainty) or unobserved
country-sector and city variables. The small explanatory power of these market imper-
fections is again a robust finding across geographical regions and countries with differ-
ent levels of development.
Even though our main empirical findings survive a battery of tests, because we are
exploring a cross sectional data set, we cannot ultimately rule out that the positive cor-
relation between firm size and the investment in job training is driven by a reverse
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ive and impacts firm productivity and growth, ultimately leading to larger firm sizes
(and not the other way around). It is thus difficult to interpret this causally. In order to
do so convincingly, one would need an instrumental variable for training, or a panel
data set observing over time the investments in formal on-the-job training programs
and direct measures of firm productivity. Only if such data were available would it be
possible to investigate whether training is productive and the extent to which it impacts
firm productivity growth.
Nevertheless, it is reassuring that our results are quantitatively large and very robust
across a wide set of specifications and after controlling for several different firm charac-
teristics. And even though it is likely that part of the identified correlation is explained
by the productivity impacts of training, it is unlikely that all the correlation is
accounted by this reverse causality argument. These findings are, however, important
to help shape the data and analytical agenda moving forward. They highlight the im-
portance of determining more rigorously whether the investment in formal training is,
or not, productive in developing countries and which types/modalities of formal train-
ings are most cost-effective and for which types of firms4. Possible future avenues for
data collection and for research in developing countries involve collecting longer panel
data sets with firm level and time series information on the human resources practices
of firms (including investments in formal training programs, apprenticeships or other
informal learning) together with information on direct measures of firm productivity
several firm characteristics, including technological adoption practices, and also the dir-
ect and indirect costs of these investments. For instance, Dearden et al. (2006) and
Almeida and Carneiro (2009) illustrate for UK and Portugal, respectively, how long
panels can be used to estimate the impacts of job training on productivity. In addition,
there is also need for more research evaluating rigorously the impact of specific policy
reforms incentivizing the investment in job training and analyzing their impacts on
firm growth and productivity (see, e.g., Leuven and Oosterbeek, 2004).
It is worth stressing that we do not directly address the problem of the determinants
of the firm size distribution at the country level. Instead, we take the distribution of
firm size as given within countries and investigate the impact of this predetermined size
structure in the investment in job training at the firm level. Nevertheless, our data
shows substantial differences in the distribution of firm sizes across countries. And a
significant part of these differences are likely to relate to differences across countries in
institutions, like product and factor regulations, or in the fiscal policy (e.g., Kumar
et al. 1999)5. However, our empirical analysis conditions on country and sector hetero-
geneity and thus explores within country and sector variation across firm size. More-
over, we will also test the robustness of our findings when exploring variation within
country, sector and city.
Our paper relates with three strands of the literature. First, we relate to the literature
analyzing the patterns and determinants of the investment in job training. In spite of
the importance of the topic for both individuals and firms, the systematic empirical evi-
dence based on micro data in the developing world is still scant. Exceptions include the
work by Frazer (2006), Teal (1996), Velenchik (1995), Lopez-Acevedo and Tan (2003),
Rosholm et al. (2007), Pierre and Scarpetta (2006), Almeida and Aterido (2011)6. Some
interesting patterns have been documented at the firm level for developed countries,
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Lillard and Tan, 1992; Leuven and Oosterbeek, 1999; Royalty, 1996; and Bassanini et al.
2005, for OECD countries). However, to our knowledge, no empirical work to date has
documented the robustness of the differences in the intensity of offering formal train-
ing within and across developing countries with very different institutional and eco-
nomic differences.
Second, we relate to the literature investigating whether training is productive. To
our knowledge, this literature exploring direct firm level productivity measures is quite
reduced, partly due to the lack of good data in developing settings. One exception is
Lopez-Acevedo and Tan (2003), who explore firm panel data for Mexico between 1993
and 1999 and show that training had a large and statistically significant impact on
productivity. Conducting joint training and R&D yielded larger returns than these in-
vestments alone. In the developed world, evidence has shown that even though public
job training has low returns, private job training can be quite productive and have het-
erogeneous returns. The empirical findings overwhelmingly show a strong and positive
impact of employer provided training on different measures of firm productivity both
in a cross section (e.g., Bartel, 1995) or with longitudinal panels (e.g., Dearden et al.,
2006, Zwick, 2006, Almeida and Carneiro, 2009, Colombo and Stanca, 2014, and Kon-
ings and Vanormelingen Forthcoming)7. More recently there is also evidence from a
randomized experiment finding supportive evidence of positive impacts of training on
firm performance (De Grip and Sauermann, 2012)8. Almeida and Carneiro (2009) find
that rates of return are very heterogeneous but that for those firms providing some
training, employer provided training is productive. To the extent that this pattern is
also true in developing countries, we may expect that part of the estimated correlation
between firm size and training could be driven by a productivity effect of training.
However, it is unlikely that this explains all of the correlation as it is quantitatively
large.
In addition, some studies have also looked at the impact of training on wages, assum-
ing this impact is a lower bound of the impact on firm productivity. As summarized re-
cently in Almeida and Faria (2014), the point estimates are generally positive, but
magnitudes are quite diverse. Chung (2000) and Johanson and Van Adams (2004) ex-
plore cross sectional data and find evidence of large returns (between 20% and 38%) for
Malaysia and Tanzania, respectively. On the other hand, Frazer (2006) finds that in
Ghana, during the 90s, the returns to apprenticeship training were not statistically dif-
ferent form zero. Monk et al. (2008) find, in addition, some heterogeneity within coun-
try and across education levels. They show that the returns of apprenticeships are 50%
for individuals with no education but decline as education raises. Rosholm et al. (2007)
and Almeida and Faria (2014) both explore a matched employer and employee data set
and a propensity score matching methodology. They find that the wage returns to
training are on average 21% for Kenya and that in Zambia, training is not associated
with higher wages, while Almeida and Faria (2014) show that the average wage returns
to on-the-job training are 7.7% for Malaysia and 4.5% for Thailand.
Third, we relate to the empirical literature looking at the growth constraints facing
SMEs in the developing world. Some papers analyze the differences between small and
large firms in their growth and productivity and on how these relate to differences in
the general business environment (e.g., Van Biesebroeck, 2005, Ibarrarán et al. 2009,
Almeida and Aterido IZA Journal of Labor & Development  (2015) 4:8 Page 6 of 23Aterido et al. 2011). A particularly large strand of this literature looks at differences
across firm sizes in the access to external finance (e.g., Beck et al. 2005). Some papers
have also analyzed differences across small and large firms in other performance indica-
tors like the investment in innovation and technological adoption (De Mel et al. 2009).
While it is unquestionable that SMEs play an important role in the developing world,
most analyses do not lend foundation for policies supporting SMEs (e.g., through sub-
sidizing SME’s investments; see Beck et al. 2008 and Ibarrarán et al. 2009)9. However,
most micro analyses have been criticized for being country or region specific. To our
knowledge, no previous work has investigated empirically the differences across small
and large firms in the investment in job training by SMEs.
The rest of the paper proceeds as follows. Section 2 briefly describes the data set
used. Section 3 discusses alternative reasons why SMEs could be less likely to invest in
job training than larger firms. Section 4.1 documents the differences across firm sizes
in the intensity to train, and section 4.2 analyzes the heterogeneity of these findings
across alternative samples within and across countries. Section 5 analyzes the extent to
which training differences across firm size are fully explained by differences in market
imperfections and institutional failures impeding SME development. Section 6 con-
cludes and draws policy implications.2 Data
Our analysis explores a large firm level data set, the Enterprise Survey, collected by the
World Bank across several developing countries. For each of the 99 countries in our
sample, we select the most recent wave of data available. The only exception relates to
a few countries where we have included a previous wave instead of the most recent one
to insure a more comprehensive coverage of the relevant variables explored in our
analysis. The final data set covers more than 48,000 firms operating in 99 developing
countries and surveyed between 2002 and 2007.
The Enterprise Surveys are one of the best data sets to analyze the employer provided
job training across developing countries10. First, the surveys collect comparable infor-
mation for several firm characteristics across all the countries. This comparability
allows us to document cross country and within country profiles of firms offering job
training. Second, the survey collects information on training intensity at the firm level
as well as several other firm and workforce characteristics. These include the firm size
and age, human capital composition of the workforce, measures of R&D and technol-
ogy adoption and firm openness. In addition, there is also detailed information on the
firm’s geographical location and its sector of activity (2-digit-ISIC classification). Third,
the surveys reach a substantial number of countries across all the regions of the world:
22% of the sample is in Africa, 20.7% of the sample in East Asia, 17.4% in Eastern
Europe, 21% in Latin America, 9% in MENA and 9% in South Asia. This wide coverage
allow us to document several cross country correlations between the investment in job
training and country level indicators such as the country’s level of development, institu-
tional quality or general educational attainment. Finally, the surveys have the advantage
of collecting information on training flows. This information is likely to be a more ac-
curate measure of recent job training than in surveys attempting to measure the stock
of training at the firm level (see, e.g., Bassanini et al. 2005)11.
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equals one when the firm reports having supplied formal training to their workers. The
exact question in the survey is: “Do you offer formal training to your permanent
employees?” Additional file 1 defines all the variables used in the paper.
Some firms in the data report missing information on job training. This could raise
some concerns regarding some biases on misreporting12.
It is worth discussing how firms could differ significantly in how they define a formal
job training program across countries, sectors and possibly even firm sizes. While all
the training events refer to formal programs supplied by the firm, they are likely to dif-
fer in content, organization and financing13. For example, even though all programs are
provided by the firm, the training is not necessarily financed equally by the firm and
their workers. In some firms, workers might be willing to support part of the cost, ei-
ther directly or indirectly (e.g., through lower wages). The training might also have a
more general or firm specific content, or it can differ depending on whether it is deliv-
ered by the firm itself or by a (private or public) training institute. This heterogeneity
in the service provided illustrates well the complexity of comparing training incidence
across countries. We assume that these differences in training content become less
relevant, and eventually vanish, when comparing firms within the same country, city
and sector of activity. This will be our main strategy throughout the empirical work.
The final sample covers more than 48,000 firms with non-missing training data
across all the regions of the world. The final sample covers both manufacturing (78%)
and non-manufacturing (22%) sectors. Within manufacturing, the sample covers: Food
and Beverages (17%), Chemicals and Plastics (14%), Electronics (8%), Textiles (10%),
Garments and Leather (20%), Metals and Machinery (19%), Paper, Wood and Furniture
(10%) and Other (3%). On average, 39% of the firms in the sample report offering job
training to their employees. However, Figure 1 illustrates well the wide dispersion
across regions of the world and countries. The dispersion in this figure is sticking.
Countries in South Asia, the Middle East and in Africa are among the lowest providers
of on the job training to their workers. In particular, only 11% and 15% of the firms in
Pakistan and Senegal report offering training, respectively. Rather, in Eastern Europe,Figure 1 Training Incidence.
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of the firms in Slovakia, Chile and Thailand offer job training programs to their work-
force. Nevertheless, one must be cautious when comparing these cross country inci-
dences as they may be affected by measurement error.
Table 1 reports the summary statistics for the main variables used in the paper. On
average, there are 30% of micro firms (up to 10 permanent employees), 37% of small
firms (between 11 and 50 permanent employees), 19% of medium firms (between 50
and 250 permanent employees) and 7.7% of large firms (more than 250 permanent em-
ployees). The average firm in the sample is 16.5 years old and has a 51% probability of
being located in the capital or in a large city. On average, workers have 7 years of
schooling (equivalent to incomplete secondary). In addition, 24.5% of the firms in the
sample export, 11.8% have at least 10% foreign capital and 54% have recently
adopted new technology. Finally, most of the firms in the sample are in the manufac-
turing sector. Among these, only 23% of the firms operate in high technology sectors
like Electronics, Chemicals and Pharmacy, Auto Equipment and Machinery. The remaining
77% operate in low technology sectors like Textiles, Garments, Agro-industry, Wood and
Furniture, and Plastics.
Table 2 reports interesting correlations across firm profiles and training incidence.
We divide the sample into training and non-training firms and summarize the main
variables of interest. The evidence supports the common view that training firms tend
to be larger, more open and older than non-training firms. They also operate in
more capital intense sectors, have higher labor productivity and pay higher wages.Table 1 Summary statistics
N Mean S.D. Min Max
Share of Firms Training 48,580 0396 0489 0 1
Small Firms 47,612 0.37 0.48 0 1
Medium Firms 47,612 0.22 0.41 0
Large Firms 47,612 0.12 0.32 0 1
Age of the Firm 46,325 16.5 15.9 1 193
Capital City Dummy 42,653 0.515 0.500 0 1
Public Ownership 47,043 0.054 0.227 0 1
Exporter 47,984 0.246 0.431 0 1
Foreign Ownership 47,269 0.119 0.323 0 1
Technological Innovation 34,478 0.544 0.498 0 1
R&D Intensity 21,067 0.273 0.446 0 1
ISO Technlogical Certification 29,021 0.191 0.393 0 1
Managerial Terciary Education 18,818 0.728 0.445 0 1
Share Skilled Workers 38,743 0.708 0.291 0 1
Av. Years Education Workforce 30,897 7.720 3.401 0 14
High Technology Industries 48,376 0.233 0.423 0 1
Access to Finance 43,703 0.650 0.477 0 1
Capacity Utilization 40,405 72.826 22.079 0 100
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: Table reports summary statistics of the main variables in the paper. All the variables are defined in table A2 in the
appendix.
Table 2 Descriptive statistics, by training intensity
Training firms Non-training firms





Foreign Ownership 0.18 0.08
Public Ownership 0.09 0.03
Age Firm 18.62 15.06
Share of Skilled Workers 0.68 0.73
Managerial Terciary Education 0.82 0.64
Technology Adoption 0.65 0.45
Investment R&D 0.38 0.18
ISO Technlogical Certification 0.32 0.09
Value added per employee (log) 2.14 1.48
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: Table reports characteristics of firms by training intensity. All the variables are definied in Additional file 3.
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non-training firms.
3 The differential in job training by firm size: modeling the determinants
We consider next a simple empirical model to document the size differential in the
provision of formal training programs. Assume that firm i in industry j and in country
c decides whether or not to train its workers if the present value of expected profits
from this investment (future benefits minus costs) is positive.






Even though we cannot observe the expected profit πijc (latent variable) in our data,we do observe whether the firm offers job training to its employees. We assume that
the firm’s profit of investing in job training is a linear function of the firm size and
of other firm observable characteristics Xijc and its country-sector of activity μcj:
πijc ¼ βSizeijc þ δXijc þ μcj þ εijc , where εijc captures the firm unobservable characteris-
tics correlated with the return of investing in job training. Given this latent functional
form, the probability that firm i offers job training is given by:
Pr Trainijc ¼ 1
  ¼ Pr εijc > −βSizeijc−δXijc−μcj
 
ð2Þ
Equation (2) can be estimated by maximum likelihood assuming that the error termis normally distributed (probit model). Variable Sizeijc includes four firm size dummies:
micro (up to 10 employees), small (11–50 employees), medium (51–250 employees)
and large (more than 250 employees)14. In Xijc we include proxy measures for the
degree of firm openness (dummy variable when the firm exports more than 10% of
total sales or has more than 10% foreign owned capital), public capital ownership,
intensity of technology adoption and for the human capital of the workforce. μcj are the
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clustered at the country and sector level to capture any auto-correlation of the residuals
across firms within countries and sectors.
The main coefficients of interest in equation (3) are the β’s for each of the size dum-
mies. In the empirical work, the omitted category will always be micro firms; therefore,
the β reports the percentage point difference in the training incidence for small,
medium and large firms relative to micro firms. It is worth highlighting that we al-
ways control for country and sector fixed effects. Accounting for country fixed effects
is important since countries differ in the strength of their institutions and investment
climate, and this is likely to simultaneously influence the incentives of firms in provid-
ing on-the-job training as well as the firm size distribution in the economy. For ex-
ample, we expect that countries with regulatory institutions favoring larger firms to
have a size distribution of firms that is more skewed towards bigger firms, which in
turn might offer more training. Furthermore, allowing for country and 3-digit sector
fixed effects accounts for differences across firms (within countries) in the capital in-
tensity of their technology, which will also simultaneously affect training intensity and
the size distribution in the economy. Therefore, we are confident that our results are
not driven simply by the sector composition within countries or to the cross country
variation in institutions. Rather with our reduced form, our findings will be driven by
comparing differences across firms in the training intensity within the same country
and detailed (3-digit ISIC) sector of activity. This decision reflects the fact that both
firm size and the intensity to train (as well as the several dimensions of the business en-
vironment that we will explore in next section) have substantial variation within coun-
tries and sectors. Moreover, controlling for a set of interaction dummies by country
and sector also accounts for potential omitted variables and possible measurement er-
rors across countries.
We reinforce that we do not attempt to claim any causality between firm size and the
likelihood of the investment in job training. This is driven by the fact that in larger
firms may have larger benefits or reduced costs of the investment in training. In spite
of the large number of firm characteristics included in our reduced form, it is impos-
sible to fully disentangle correlation from causality in our cross sectional data and in
the absence of an instrumental variable. It is possible that, if training is productive, it is
itself leading to firm growth and to larger firm sizes. Actually, some of the empirical
evidence in developing country contexts summarized in the introductory chapter of the
paper is consistent with this idea. In the next sections we, therefore, attempt to esti-
mate β after controlling for different observable and unobservable characteristics and
for different samples but never attempt to fully disentangle correlation from causality.4 Empirical findings
4.1 Main results
Table 3 reports the point estimates for the different variables in equation (2). The speci-
fications across different columns differ in the controls included. In column (1), we just
control for firm size and country dummies, and in column (2), we add a proxy for the
degree of firm openness (dummy variable for whether firm exports and has some for-
eign owned capital), age of the firm, public ownership and share of skilled workers in
Table 3 Determinants of size-job training differential: Role of skills and technological
complementarities
(1) (2) (3) (4)
Small Firms 0.171 0.164 0.144 0.136
[0.0120]*** [0.0103]*** [0.0114]*** [0.0143]***
Medium Firms 0.378 0.359 0.328 0.317
[0.0198]*** [0.0130]*** [0.0148]*** [0.0184]***
Large Firms 0.498 0.468 0.421 0.412
[0.0270]*** [0.0137]*** [0.0157]*** [0.0207]***
Openness - 0.114 0.104 0.0968
[0.00765]*** [0.00870]*** [0.00905]***
Age of the Firm (Log) - 0.00377 0.00432 0.00409
[0.00445] [0.00499] [0.00505]
Public Ownership - 0.006 0.0034 −0.00289
[0.0167] [0.0177] [0.0283]
Share of Skilled Workers - 0.101 0.0854 0.078
[0.0138]*** [0.0146]*** [0.0169]***
Technological Innnovation - - 0.173 0.172
[0.00800]*** [0.00963]***
Country Fixed Effects? Yes No No No
Country-Sector Fixed Effects? No Yes Yes No
Country -City-Sector Fixed Effects? No No No Yes
Observations 47,612 35,644 29,644 29,817
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: *significantat 10%; **significantat 5%; ***significantat 1%. Dependent variable is a dummy variable that equals 1
when the firm reports providing on-the-job training. Standard errors are clustered at the country and sector level.
Column (1) includes country fixed effects, column (2) includes country and sector interactions and column (4) includes
country-sector and city interactions. We consider 3 city categories: capital cities and those with a population above one
million, and cities below 1 million people. Column (1) includes size dummies; column (2) includes in addition to the
variables in column (1), firm openness, log age of the firm, the share of capital owned by public sources and the share
of skilled workers in the firm. Column (3) adds a technological innovation dummy, and column (4) replicates column (3)
but controls for country-city-sector dummies. We refer to the specification in column (3) of this table as the baseline
specification. All the variables are defined in Table Additional file 3.
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for technological innovation, and column (4) includes country-city fixed effects16.
The findings in column (1) show that there is a statistically significant and quantita-
tively important positive correlation between the investment in job training and firm
size. In particular, small, medium and large firms are 16.1, 36.7 and 49.0 percentage
points more likely to invest in job training than micro firms, respectively. These differ-
ences are slightly reduced, although they remain quantitatively important and statisti-
cally significant when we include additional control variables, like firm observable
characteristics in columns (2) and (3) and country-city and sector unobservable charac-
teristics in column (4).
One reason why larger firms could be more likely to train their workers in column
(1) could relate to their larger integration into global markets (both through exports
and FDI) or through differences in the shares of capital publically owned, age of the
firm, or in the education of the workforce. Moreover, larger firms are also more likely
to invest in new technology than smaller firms and this could also lead them to invest
more in job training. The findings in columns (2) and (3) of Table 3 show that the
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the degree of firm openness and technological innovation. Most interestingly, the mag-
nitude and statistical significance of the size-job training premium remains important
after controlling for differences across firms in these characteristics. Large firms could
also systematically differ in their intensity to train due to their geographical location.
We conjecture that firms located in the capital city or in very large cities (with more
than 1 million inhabitants) could benefit from more developed institutions, better sup-
ply of training, or better access to information than firms located in smaller cities (even
within the same country). To the extent that small firms disproportionally locate out-
side the capital city, as we actually see in our sample, could be partly driving the differ-
ences across small and large firms in their training intensity. The findings in column
(4) of Table 3 control for these within country differences. Reassuringly, the point esti-
mates in column (4) are almost unchanged from those in column (3). Therefore, we
will take the specification in column (3) as our baseline specification.
Additional file 2 tests the robustness of the findings reported in Table 3 by exploring
alternative proxies for the stock of human capital of the workforce and for the degree
of innovation and technological adoption. In column (1) we add to the baseline specifi-
cation reported in column (3) of Table 3 the mean years of schooling of the workforce,
in column (2) we add to the baseline specification the share of investment in R&D as a
share of total sales, in column (3) we add to the baseline specification whether the firm
has an International Organization for Standardization (ISO) certification and in column
(4) we add over the baseline specification the firm capacity utilization. Reassuringly, the
point estimates associated with the different firm sizes remain quantitatively similar
and statistically significant.
It is interesting to discuss the signs of the estimates for the control variables in
Table 3. First, the findings suggest a strong complementarity between the investment in
job training of the workforce and the stock of human capital of the workforce, mea-
sured by the share of skilled workers in the firm. This finding is supportive of the idea
that the more educated is the workforce in the firm, the higher is the return to this
investment, regardless of firm size. This is fully aligned with the empirical evidence
exploring household level surveys, where more educated workers have higher returns
and are more likely to receive job training than less educated workers (see, e.g.,
Lopez-Acevedo and Tan 2003; Johanson and Van Adams 2004). Second, the findings
also suggest a strong complementarity between the investment in job training and
the degree of firm openness on the one hand and between the investment in job
training and technological adoption on the other hand17. Third, we do not find
strong support of the view that, all else constant, older and publically owned firms
are more likely to invest in job training.
Table 4 tests whether the positive correlation across firm size and the investment in
job training is driven by other factors related to the firm's geographical location and
the sector of activity. First, we test whether within each country, the positive correlation
across firm size and the investment in job training could be driven by the fact that lar-
ger firms disproportionally locate in the country capital or in other very large cities18.
And, we conjecture that firms located in the capital or in large cities could have better
institutions, better access to information on the quality of trainings, or possibly face
lower training costs due to the proximity to training centers. Therefore, larger firms
Table 4 The size-job training differential: Heterogenity within countries




(1) (2) (3) (4)
Small Firms 0.138 0.131 0.13 0.124
[0.0144]*** [0.0188]*** [0.0199]*** [0.0379]***
Medium Firms 0.344 0.326 0.335 0.301
[0.0185]*** [0.0229]*** [0.0270]*** [0.0389]***
Large Firms 0.462 0.417 0.438 0.372
[0.0174]*** [0.0222]*** [0.0257]*** [0.0366]***
Baseline Specification? Yes Yes Yes Yes
Country Fixed Effects? Yes Yes Yes Yes
Sector Fixed Effects? Yes Yes Yes Yes
Observations 16,774 17,772 11,665 6,045
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: *significantat 10%; **significantat 5%; ***significantat 1%. Dependent variable is a dummy variable that equals 1
when the firm reports providing on-the-job training. Standard errors are clustered at the country and sector level.
Columns (1) through (4) report the results of estimating the baseline specification-reported in column (3) of table 3-for
different samples. Column (1) considers only firms located outside the capital city, column (2) considers only manufacturing
firms, column (3) considers only low-tech firms and column (4) considers only high-tech firms. All the variables are
defined in Additional file 3.
Almeida and Aterido IZA Journal of Labor & Development  (2015) 4:8 Page 13 of 23could be, all else constant, more likely to invest in on-the-job training simply because
of their geographical location. Column (1) of Table 4 reports the estimates for the base-
line specification when restricting the sample only to firms located outside the capital
city. Reassuringly, the point estimates remain positive and statistically stronger than the
ones reported in column (3) of Table 3.
We investigate next whether the positive correlation between firm size and the in-
vestment in job training could be driven by the sector of activity. This is plausible since
small and large firms are likely to differ in the technology use, which in turn is also
likely to determine the demand for investing in job training. Even though in the base-
line specification reported in column (3) of Table 3, we already control for differences
across firms in the sector of activity (with country-sector dummies), it is possible that
the returns to the investment are different by sector of activity. If the latter holds, we
would expect the results to be different across different samples with differing tech-
nologies, levels of technological adoption and/or capital/labor rations. Moreover, since
in our sample micro and small firms are more concentrated in non-manufacturing sec-
tors, this sector composition could also be driving the results19. Column (2) reports the
findings for the baseline specification when restricting the sample only to manufactur-
ing firms, which account for 73% of the sample. Reassuringly, the magnitude and sig-
nificance of the point estimates are almost not affected. In columns (3) and (4), we also
analyze whether our findings are systematically different across low-tech and high-tech
sectors, respectively. In our sample, the low-tech manufacturing sectors have a larger
share of smaller firms than the high-tech sectors, probably due to the large fixed costs
of starting up high-tech activities. Reassuringly, restricting the sample across these two
groups still yields quantitatively large and statistical significant differences in the inten-
sity to train across firm sizes in the two manufacturing sectors. However, the point
estimates in columns (3) and (4) show that the differences across firm sizes are slightly
larger for firms operating in the low-tech sectors than for those firms in the high-tech
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used are still not adequately captured by the sector composition of firms. In particular,
there is robust evidence that there is wide dispersion in productivity even within nar-
rowly defined sectors (e.g., Eslava et al. 2004; Foster et al. 2008) so that the returns to
the investment in job training could be more directly related to the stock of physical
capital. We test the robustness of our baseline specification to controlling for differ-
ences across firms in the capital intensity of their technology (captured by the capital
labor ratio). The findings, reported in column (5) of table A4 again show that the main
coefficients of interest remain robust20. Also interestingly, our findings do not differ
significantly if we were to break the sample by the age cohort of firms (not reported
but available upon request). The latter is suggestive that the differences across small
and large firms in the intensity to train are also not explained by the fact that larger
firms tend to be, on average, older.4.2 Heterogeneity around the developing world
In this section, we discuss whether the positive correlation across firm size and the in-
vestment in job training holds across different geographical regions of the world and
income levels. We discussed in section 2 that there is a large heterogeneity in the inten-
sity to provide job training across countries and regions of the world. Figure 1 has
shown that Africa or South Asia tend to have a lower share of firms offering job train-
ing than firms elsewhere. In particular, a firm in Thailand or in Brazil is, on average,
more than four times more likely to offer job training than a firm in Mozambique or in
Gambia. Table 3 showed that some of this variation is explained by differences in the
observable characteristics of firms across countries. However, there is still a large unex-
plained variation related with the firm’s geographical location21.
Table 5 reports the baseline specification when restricting the sample to firms operat-
ing in Africa in column (1), in East Asia in column (2), in Eastern Central Europe in
column (3), in Latin America in column (4), in the Middle East and North Africa in
column (5) and in South Asia in column (6). Firms operating within each of these
broad regions of the world have arguably a more similar institutional environment, in-
cluding the cultural and socio-economic characteristics. In particular, we are interested
in understanding how the results could be driven by the specific training policy for the
manufacturing sector in Africa. The importance of apprenticeships, particularly in West
Africa, has been well documented and is predominant among smaller firms (see
e.g. Frazer, 2006; Bas, 1989; or Velenchik, 1995)22. Even though we believe that this
type of more informal training scheme is outside the scope of our data, it is important
to test the extent to which results could be driven by these institutional differences
across regions23. Again, our point estimates show quantitatively important differences
across all regions of the world. Two facts are worth highlighting, though. First, differ-
ences in the intensity to train for Africa and in the Middle East and North Africa
(MENA henceforth) are slightly larger than those in our baseline specification. In par-
ticular, larger firms are 47 percentage points and 45.7 percentage points more likely to
train than micro firms (omitted category) in Africa and MENA. These are regions were
training intensity is, according to our sample, one of the lowest in the world. Second,
East Asia is the region of the world with the smallest dispersion across firm sizes.
Table 5 The size-job training differential: Heterogenity around the developing world
Sample Africa East Asia Eastern central Europe Latin America Middle East and
North Africa
(1) (2) (3) (4) (5)
Small Firms 0.0987 0.0683 0.202 0.147 0.0996
[0.0247]*** [0.0366]* [0.0236]*** [0.0141]*** [0.0227]***
Medium Firms 0.292 0.236 0.325 0.367
[0.0424]*** [0.0392]*** [0.0254]*** [0.0187]*** [0.0415]***
Large Firms 0.47 0.321 0.393 0.423 0.458
[0.0569]*** [0.0374]*** [0.0290]*** [0.0157]*** [0.0526]***
Baseline Specification? Yes Yes Yes Yes Yes
Country Fixed Effects? Yes Yes Yes Yes Yes
Sector Fixed Effects? Yes Yes Yes Yes Yes
Observations 2,671 7,317 6,615 8,873 2,192
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: *significantat 10%; **significantat 5%; ***significantat 1%. Dependent variable is a dummy variable that equals 1
when the firm reports providing on-the-job training. Standard errors are clustered at the country and sector level.
Columns (1) through (6) report the results of estimating the baseline specification (column 3 of Table 3) for different
regional samples. Column (1) includes only firms in Africa, column (2) includes firms in East Asia, column (3) includes
firms in Eastern Europe, column (4) includes firms in Latin America, column (5) includes firms in the Middle East and
North Africa and column (6) includes firms in South Asia. All the variables are defined in Additional file 3.
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likely to train than micro firms, respectively.
Finally, Table 6 analyzes the heterogeneity of the main findings by the country’s in-
come level. Column (1) reports the baseline specification for firms operating in low in-
come countries, column (2) for firms in middle-low and column (3) in middle-high
income countries24. Interestingly, the point estimates still show statistically significant
and quantitatively important differences in the intensity to train by firm size across all
income levels. However, when comparing the results to the baseline specification
reported in Table 3 for all income groups, we find that the dispersion in trainingTable 6 Size-training premium: Robustness by income groups
Sample Low income Middle -low income Middle high income
(1) (2) (3)
Small Firms 0.128 0.11 0.219
[0.0180]*** [0.0153]*** [0.0198]***
Medium Firms 0.305 0.293 0.384
[0.0292]*** [0.0205]*** [0.0194]***
Large Firms 0.432 0.392 0.405
[0.0353]*** [0.0223]*** [0.0158]***
Baseline Specification? Yes Yes Yes
Country Fixed Effects? Yes Yes Yes
Sector Fixed Effects? Yes Yes Yes
Observations7 04017 3175 287
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: *significantat 10%; **significantat 5%; ***significantat 1%. Dependent variable is a dummy variable that equals 1
when the firm reports providing on-the-job training. Standard errors are clustered at the country and sector level.
Columns (1) through (3) report the results of estimating the baseline specification (in column (3) of Table 3) for different
samples. Column (1) includes only firms in low income countries, column (2) includes only countries in low-middle income
countries and column (3) includes only firms in high-middle income countries. All the variables are defined in Additional file 3.
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with small and medium sized firms is greater for middle-high income countries.
Our findings in Tables 3, 4 and 5 show that large firms provide less on-the-job
training than smaller firms around the developing world and that quantitatively the
differences are important. The findings also show that these differences in training in-
tensity across firm sizes are not fully explained by differences across firms in their aver-
age human capital of the workforce, the degree of firm openness and technological
adoption. Moreover, they are also prevalent across all regions of the world and income
levels, although differences tend to be larger for firms operating in low-tech sectors, in
regions with overall lower incidences and in low income countries.
One point is worth highlighting. Even though we estimate a strong and positive
differential in the intensity to train across firm sizes, we are not able to ultimately
disentangle correlation from causality. In particular, it is possible that the positive coef-
ficients are driven by reverse causality where firm size is a leading indicator – not a
causal indicator – of the firm’s investment in job training. It is reassuring to see, how-
ever, that the differential in the investment in job training is robust across several cuts
in our sample, as well as to the control of several observable and unobservable charac-
teristics, like the degree of firm openness and technological adoption, the skills of the
workforce or country-sector unobservable characteristics.5 Robustness checks
In this section, we present some robustness checks to help us validate further the strong
correlation found between firm size and the investment in job training. In particular, we
think through some of the main facts that prevent SMEs from engaging in this investment
and investigate whether the correlation holds after trying to account for them. In particu-
lar, we test the robustness of our findings when controlling for different factors that are
likely linked to alternative market imperfections impeding this investment.
First, we conjecture that SMEs may invest less than larger firms in training because
they have a reduced access to information on available training programs and their
quality. This could be driven by SMEs having a more remote location relative to the
city center than larger firms or due to lower human capital of their management. The
managerial education may also be correlated with the set of information available to
the firm. Second, we conjecture that differences in training intensity across firm sizes
could be related to differences across firms in how easy the coordination of this invest-
ment is with their workers or in the time during which firms can recover this invest-
ment on their average worker. We proxy the flexibility in the contractual arrangements
with the share of the workforce with temporary contracts and the difficulties in coord-
ination across workers and firms with the share of unionized workforce. Third, we in-
vestigate whether the fact that smaller firms could have a reduced access to external
finance relative to larger firms or their smaller reinvestment of profits could be driving
the results. To look at this, we explore differences across firms in the share of rein-
vested profits and the access to external finance. Finally, we investigate whether SMEs
are less likely to invest in job training due to the greater uncertainty on the quality of
the investment and thus on their returns. If uncertainty is a problem hitting particularly
SMEs, then they could be less likely to invest in spite of the potentially large ex-post
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information on how managers rank the importance of the uncertainty in the economic
and regulatory policy relative to other obstacles25. Our prior is that for firms reporting
that economic uncertainty is more of an obstacle than other factors, they will be less
likely to invest in job training. And, because firms differ significantly in their optimism
or pessimism, we control for the differences across firms in the perception about how
different indicators constrain growth (including perceptions regarding the economic
and regulatory policy uncertainty, macroeconomic instability, corruption, crime, theft
and disorder, anti-competitive or informal practices, legal system/conflict resolution).
The findings of all these robustness checks are reported in columns (1) through (6)
of Table 7. They show that, after including proxies for all these reasons across all speci-
fications, the size differentials associated with job training remains positive, quantita-
tively important and statistically significant. Moreover, with only one exception, the
magnitude of the point estimates remains very similar to our baseline specification
(column 3 of Table 3)26.6 Conclusion
In a modern economy, the investment in human capital by firms is crucial to foster
technological adoption and ultimately achieve higher productivity growth. This paper
analyzes the correlation between firm size and the investment in job training by em-
ployers. Using a large cross sectional firm level data set across 99 developing countries,
we show that a strong and positive correlation in the investment in job training and
firm size is a robust statistical finding both within and across countries with very differ-
ent institutions and levels of development. We also show that the size-training gap is
not fully explained by differences across firms in market imperfections or institutional
failures impeding SME development.
It is thus a very robust finding that in the developing world, larger firms undertake
more formal training. Unfortunately, our data set does not allow us to fully disentangle
correlation from causality. If human capital in the form of training is driving productiv-
ity, then it seems inevitable that it is driving size as well. Without convincing instru-
ments or better panel data sets capturing the investments in training and direct
measures of productivity, one cannot disentangle how much training impacts size and
how much firm size, presumably in the form of lower average costs, increases the job
training. Therefore, our analysis calls for the importance of collecting more longitudinal
data sets to better understand how cost-effective on-the-job training programs are in foster-
ing firm productivity and growth in developing countries.Endnotes
1The job training supplied by the firm does not necessarily take place during the nor-
mal working period, nor is it necessarily accredited. The Enterprise Surveys expli-
citly refers to “formal programs” ruling out any form of learning by doing. Since
this is employer provided training, we do expect that training benefits both the
firm and workers simultaneously. Otherwise, one of them would avoid engaging in
this investment.
Table 7 Determinants of the size-job training differential: Role of information, contracts
and uncertainty
(1) (2) (3) (4) (5) (6)
Small Firms 0.0831 0.157 0.136 0.148 0.142 0.154
[0.0216]*** [0.0106]*** [0.0119]*** [0.0161]*** [0.0112]*** [0.0113]***
Medium Firms 0.278 0.345 0.344 0.326 0.327 0.35
[0.0287]*** [0.0134]*** [0.0181]*** [0.0197]*** [0.0146]*** [0.0152]***
Large Firms 0.352 0.439 0.453 0.411 0.419 0.439
[0.0277]*** [0.0135]*** [0.0187]*** [0.0203]*** [0.0158]*** [0.0153]***
Managerial Terciary Education 0.132 - - - - -
[0.0151]***
Share Temporary Contracts - 0.00189 - - - -
[0.000248]***
Share Unionized Workers - - 0.000924 - - -
[0.000255]***
Share of Profits Reinvested - - - 0.000853 - -
[0.000131]***
Access to External Finance - - - - 0.0463 -
[0.0104]***
Uncertainty Economic Policy - - - - - −0.0328
[0.0127]***
Baseline Specification? Yes Yes Yes Yes Yes Yes
Country - Sector Fixed Effects? Yes Yes Yes Yes Yes Yes
Observations 12,892 29,644 19,050 18,997 28,677 21,617
Source: Author’s calculations are based on the Enterprise Suveys (World Bank).
Note: *significantat 10%; **significantat 5%; ***significantat 1%. Dependent variable is a dummy variable that equals 1
when the firm reports providing on-the-job training. Standard errors are clustered at the country level. Columns (1)
reports the baseline specification as in column (3) of Table 3. Column (2) through (6) report different robustness based
on alternative firm characteristics. In addition to column (1), we have controls for the managerial tertiary education
(column 2), share of temporary contracts (column 3), share of unionized workers (column 4), share of profits reinvested
(column 5), access to external finance (column 6) and uncertainty on the regulatory environment (column 7). All the
variables are defined in Additional file 3.
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forms. First, the technical and vocational training; second, the apprenticeship system,
which is mostly informal and has more relevance in Western Africa; and third, any
other formal manufacturing sector training still carried out within firms. In spite of the
importance of all these strategies for skills development, there is little research in each
of these topics. This paper contributes to this literature by focusing on the third
channel.
3Promoting the access to information and finance, improving the coordination across
firms and workers and mitigating economic uncertainty are likely to incentivize the in-
vestment in job training, regardless of the firm size. Moreover, institutional and policy
reforms fostering the integration of firms in the global markets and leading to more
technological innovations (e.g., through lower regulations on firm entry/exit) will also
foster the investment in job trainings. The fact that this type of intervention does not
overwhelmingly benefit SMEs relatively to larger firms has been supported by others
(e.g., Ibarrarán et al. 2009).
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shows that the investment in job training is positively correlated with direct measures
of firm productivity and with average wages at the firm level (see Almeida and Faria,
2014 or Almeida and Cho, 2012 for recent comprehensive reviews).
5In developing countries, several regulations tend to favor the existence of micro or
small firms because they apply only to firms above a certain employment threshold.
Kumar et al. (1999) explain differences in firm size across countries with the role insti-
tutions, such as the judicial and the financial systems, play.
6Middleton et al. (1993) and Johanson and Van Adams (2004) have interesting discus-
sions on the investment in job training around the developing world. However, they
resort mostly to anecdotal evidence based on country case studies.
7For example, Dearden et al. (2006) explore a panel of industries while Zwick (2006)
Almeida and Carneiro (2009) Colombo and Stanca (2014) and Konings and Vanormelingen
(forthcoming) explore firm-level panel data sets. While all studies identify a positive
impact of on the job training on measures of firm productivity, the magnitude of the
impact varies. For example Dearden et al. (2006) estimate a 0.3 percent increase in
value added per hour associated with a 1 percent increase in training; while Almeida
and Carneiro (2009) estimate a 1.6 percent increase in value added per 10 hours of
training; and Konings and Vanormelingen find that participation in training yields a
productivity premium, on average, of 17%.
8A-national mobile network operator in the Netherlands randomly assigned a train-
ing program to a selected group of workers and finds that participation in training
yields a 10 percent increase in performance.
9There is a large debate around SME based policies. The micro evidence does not
provide much support for the view that SMEs have a greater effect on productivity, em-
ployment and growth than large firms. In particular, the bulk of the firm-level evidence
does not support the contention that SMEs are particularly effective job creators
(Rosenzweig, 1988; Little et al. 1987). Furthermore, research also does not universally
support the claim that SMEs particularly foster innovation (Pagano and Schivardi,
2003; Pack and Westphal, 1986). Finally, while some firm-level studies find that SMEs
intensify competition, there is little direct evidence on the positive effects of SME pol-
icy on productivity growth. One reason could relate with firm size not being an exogen-
ous determinant of growth so that SME policies could distort firm size and hurt
economic efficiency (Kumar et al. 1999; Caves and Pugel 1980). Alternatively, policies
promoting a sound business environment (through low entry/exit barriers, well defined
property rights, and effective contract enforcement) could be more conducive to mar-
ket competition, but the benefits are not only restricted to SMEs.
10The Enterprise Surveys are one of the most comprehensive sources of comparable firm
level data in the developing world (see Aterido et al. 2011; Ibarraran et al. 2009). They have
been used to study closely related topics (Pierre and Scarpetta, 2006; Almeida and Aterido,
2011; Almeida and Fernandes, 2008; and Rosholm et al. 2007). A previous version of this
survey was used by Frazer (2006) and Teal (1996) for Ghana and by Kahyarara and Teal
(2008) for Tanzania. They have also been used to link quality of business environment and
firm growth (e.g., Dollar et al. 2005; Aterido et al. 2011).
11The Enterprise Surveys also collect information on the extensive training margin for
some countries, including the percentage of skilled and unskilled workers trained, and
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skilled and unskilled workers (not reported but available on request).
12Additional file 3 presents a simple model documenting whether the firms with
missing data on the question on whether they provide job training differ systematically
from other firms. The findings show that firms with missing data are, on average,
smaller, younger and have some share of public ownership. Firms are also located in
the capital city and have a more skilled workforce than firms reporting non-missing in-
formation on job training. Firms operating in non-manufacturing sectors (like retail or
services) are also more likely to report missing data than firms in manufacturing. Even
though this could be a source of concern, we have analyzed our main findings assum-
ing two extreme scenarios: first assuming all the missing reporting is associated either
with no investments in job training; second, assuming all the missing reporting is asso-
ciated with investing in job training. Reassuringly, the point estimates in these two sce-
narios would remain qualitatively and quantitatively very similar to our main results
(Tables 3 through 5). Under the first scenario, the point estimates for the baseline spe-
cification (Table 3, column 3) would become 11.5, 29.2 and 38.2 for small, medium and
large sized firms, while in the second scenario, the point estimates would become 15.3,
33.8 and 43.1 percentage points, respectively.
13Since we explore a firm level survey, we assume this question relates to the acquisi-
tion of skills required for work. However, the characteristics of the training supplied by
each firm are likely to differ. First, trainings could take place inside or outside the nor-
mal working period. Second, it can be formally or informally accredited. Third, it can
be offered within or outside the firm. From the precise question being asked, it is un-
clear the type of training being offered. However, since the survey covers mostly formal
sector firms and the question refers to formal training, we assume that the survey cap-
tures mostly formal training episodes taking place outside of the working period. This
comes in opposition to the informal training, which tends to take place during the
working period and usually does not result in a specific qualification. The latter is more
difficult to measure. Nevertheless, and independently of the training type, we do expect
the training to jointly benefit firms and workers through higher productivity and/or
wages. Otherwise, one of the parties would not be willing to engage in it.
14The threshold for firm size dummies are somewhat arbitrary and often differ across
countries and studies. Our definition follows Aterido et al. (2011) and differentiates
small firms from micro firms. It is reassuring to see that our results go through with al-
ternative definitions.
15We have a total of 1,089 dummy variables for the 99 countries and eleven three-
digit ISIC sectors of activity (including Food and Agro-industry, Textiles, Garments
and Leather, Metal and Machinery, Electronics, Chemicals and Plastics, Construction,
Retailing, Services, Wood, Furniture and Paper and Other industries).
16The Enterprise Surveys report information on whether the firm is located in the
capital city or in cities with more than 1 million workers. The country-city fixed effects
included in column (4) of Table 3 are the interaction of this city dummy with the coun-
try dummies. This specification also controls for sector 3 digit fixed effects.
17It is also interesting to note that, in column (3) of Table 3, the positive correlation
between the investment in job training on the one hand and the degree of firm open-
ness on the other hand is not solely explained by differences across firms in their
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cally significant in columns (3) and (4) after controlling for differences across firms in
the degree of technological adoption.
18In particular, in our sample, 40% of the micro and 45% of the small firms are located
in the capital or in another very large city, while 50% of the large firms are located there.
19We also worry more about the possible non-representativeness of the Enterprise
Surveys in the non-manufacturing sectors than for the manufacturing sectors.
Moreover, in most countries, the Enterprise Surveys do not cover so exhaustively the
non-manufacturing sectors.
20The robustness of our results reported in table A4 in the appendix is reassuring,
but some of the specifications have significantly less observations than our baseline
specification because some measures have not been consistently collected across all
countries.
21Running a regression of training intensity in firm size, not accounting for country
fixed effects, yields an R-squared of 0.09 and larger point estimates than the ones re-
ported in column (1) of Table 3. In particular, we find that small, medium and large
firms are 17.3, 38.3 and 48.4 percentage points more likely to train than micro firms.
Thus, differences across firms in their geographical location explain approximately half
of the observed variation in training intensity across firm size.
22Frazer (2006) describes that apprenticeships are periods of approximately
three years during which an apprentice learns a trade. At the end of this period,
the apprentice may be hired by the firm where the apprenticeship took place, or
start a job elsewhere (including self-employment). Apprenticeships occur most
often, but not exclusively, in smaller firms, and the master is often the owner of
the firm.
23Apprenticeships are often criticized for offering informal training methods and
lacking theoretical foundations that are needed in the complex technical demands of
the formal sector. The main advantages are that it is not government funded (with cost
being borne by the apprentice and/or firm) and that they provide an option for youth
who would otherwise be unemployed.
24The group of middle-high income countries include: Botswana, Chile, Costa Rica,
Croatia, Czech Republic, Estonia, Hungary, Latvia, Lebanon, Lithuania, Malaysia,
Mauritius, Oman, Poland, Russia, Slovakia and South Africa.
25The exact question in the Enterprise Surveys is “Please tell us if any of the following
issues are a problem for the operation and growth of your business. If an issue poses a
problem, please judge its severity as an obstacle on a four-point scale: Telecommu-
nications, Electricity, Transportation, Access to Land, Tax rates, Tax administration,
Customs and Trade Regulations, Labor Regulations, Skills and Education of Avail-
able Workers, Business Licensing and Operating Permits, Access to Financing, Cost
of Financing, Economic and Regulatory Policy Uncertainty, Macroeconomic
Instability, Corruption, Crime, Theft and Disorder, Anti-competitive or Informal
Practices, Legal System/Conflict Resolution.
26The smaller point estimates in column (2) are in part explained by the lack of data
on the managers’ education for several countries. Replicating our baseline specification
in column (1) but for the sample of countries in column (2) would yield coefficients for
small, medium and large firms of 10.3, 30.6 and 38.3, respectively.
Almeida and Aterido IZA Journal of Labor & Development  (2015) 4:8 Page 22 of 23Additional files
Additional file 1: Variables Definitions.
Additional file 2: Determinants of the Size-Job Training Differential: Robustness Firm Characteristics.
Additional file 3: Characteristics of firms with Missing Training Information.
Competing interests
The IZA Journal of Labor and Development is committed to the IZA Guiding Principles of Research Integrity. The
authors declare that they have observed these principles.
Acknowledgements
We thank the research assistance of Marta Faria at an early stage of this paper. The authors benefited from comments
provided by Andreas Bloom, T. Gindling, Yoon Cho, David Newhouse, David Margolis and Pedro Carneiro. We also
thank participants at a World Bank HDNSP seminar and at the 5th IZA-WB conference on Employment and Development
in South Africa. This project would not have been possible without the financial support of a World Bank Development
Economics Research Support Grant. We thank two reviewers and an editor for detailed, helpful suggestions.
Responsible editor: David Lam
Received: 6 June 2014 Accepted: 4 March 2015
References
Almeida R, Aterido R (2011) The incentives to invest in job training: does strict labor codes influence this decision? Labor
Econ 18:S71–S82
Almeida R, Carneiro P (2009) The return to the firm investment in human capital. Labour Econ 16 1:97–106
Almeida R, Cho Y (2012) On the Job training: Stylized facts and policies around the developing world. In: Almeida R,
Berhman J, Robalino D (eds) The Right skills for the job?: Rethinking training policies in developing countries,
World Bank Human Development Perspectives Series, The World Bank
Almeida R, Faria M (2014). The Wage Returns to On-the-Job Training: Evidence from Matched Employer-Employee Data.
IZA Journal of Labor and Development 3:19
Almeida R, Fernandes A (2008) Technology adoption in developing countries: evidence from firm surveys. J Dev Stud
44(5):701–727
Aterido R, Pagés C, Hallward-Driemeier M (2011) Big constraints to small firms’ growth? Economic Development and
Cultural Change 59:609–647
Ayyagari M, Demirgüç-Kunt A, Maksimovic V (2008) how important are financing constraints? the role of finance in the
business environment. World Bank Econ Rev 22(3):483–516
Bartel A (1995) Training, Wage Growth, and Job Performance: Evidence from a Company Database. J Labor Econ
13(3):401–425
Bas D (1989) On-the-Job Training in Africa. Int Labour Review 128:n.4
Bassanini A, Booth A, Brunello G, De Paola M, Leuven E (2005) Workplace training in Europe. In: Brunello G, Garibaldi P,
Wasmer E (eds) Education and training in Europe. Oxford University Press, Oxford, pp 43–323
Beck T, Demirgüç-Kunt A, Maksimovic V (2005) Financial and legal constraints to firm growth: does firm size matter.
J Finance 60:137–179
Beck T, Demirguc-Kunt A, Laeven L, Levine R (2008) Finance, firm size, and growth. J Money Credit Bank, Blackwell
Publishing 40(7):1379–1405, October
Black S, Lynch L (2001) How to compete: the impact of workplace practices and information technology on productivity.
Review of Economics and Statistics 83(3):434–445, August
Caves R, Pugel T (1980) Intraindustry differences in conduct and performance: viable strategies in US manufacturing
industries. Vol. 734. Graduate School of Business Administration, Salomon Brothers Center for the Study of Financial
Institutions, New York University
Chung T (2000) The Returns to Education and Training: Evidence from the Malaysian Family Life Surveys. Studies in
Economics/Department of Economics, University of Kent
Colombo E, Stanca L (2014) The Impact of Training on Productivity: Evidence from a Panel of Italian Firms. Int J Manpower
35(8):1140–1158
De Grip A, Sauermann J (2012) The Effects of Training on Own and Co-worker Productivity: Evidence from a Field Experiment.
Econ J 122:376–399
De Mel S, McKenzie D, Woodruff C (2009) Innovative firms or innovative owners? determinants of innovation in micro, small,
and medium enterprises., IZA Discussion Paper No. 3962
Dearden L, Reed H, Van Reenen J (2006) The Impact of Training on Productivity and Wages: Evidence from British
Panel Data. Oxf Bull Econ Stat 68(4):397–421
Dollar D, Hallward-Driemeier M, Mengistae T (2005) Investment climate and firm performance in developing countries.
Econ Dev Cult Change 54(1):1–31
Eslava M, Haltiwanger J, Kugler A, Kugler M (2004) The effect of structural reforms on productivity and profitability
enhancing reallocation: evidence from colombia. J Dev Econ 75:333–371
Foster L, Haltiwanger J, Syverson C (2008) Reallocation, firm turnover, and efficiency: selection on productivity or
profitability? Am Econ Rev 98(1):394–425
Frazer G (2006) Learning the master's trade: apprenticeship and human capital in Ghana. J Dev Econ 81(2):259–298,
December
Hall RE, Jones CI (1999) Why do some countries produce so much more output per worker than others? Q J Econ
114(1):83–116
Almeida and Aterido IZA Journal of Labor & Development  (2015) 4:8 Page 23 of 23Heckman J, Lochner L, Taber C (1998) Tax policy and human capital formation. American Economic Review 88 (1998 ),
pp 293–297
Hsieh CT, Klenow P (2007) Misallocation and manufacturing TFP in China and India. Stanford University, Mimeo
Ibarrarán P, Maffioli A, Stucchi R (2009) SME policy and firms’ productivity in Latin America., IZA Discussion Paper No. 4486,
October
Johanson RK, Van Adams A (2004) Skills development in Sub-Saharan Africa. Regional and Sectoral Studies. World Bank,
Washington D.C
Kahyarara G, Teal F (2008) The returns to vocational training and academic education: evidence from Tanzania. World Dev
36(11):2223–2242
Konings J and Vanormelingen S (Forthcoming) The Impact of Training on Productivity and Wages: Firm Level Evidence,
Review of Economics and Statistics.
Kumar K, Rajan RG, Zingales L (1999) What determines firm size? Discussion Paper Series No. 2211. Centre for Economic
Policy Research, London
Leuven E, Oosterbeek H (1999) Demand and supply of work-related training: evidence from four countries. In: Solomon W (ed)
Polachek and John Robst (eds) Research in Labor Economics, vol 18. JAI, Greenwich, CT, pp 303–330
Leuven, E. and Oosterbeek, H. (2004) “Evaluating the Effect of Tax Deductions on Training” Journal of Labor Economics,
University of Chicago Press, vol. 22(2), pages 461–488, April.
Lillard LA, Tan H (1992) “Private sector training: who gets it and what are its effects?” In: Ehrenberg RG (ed) Research in
Labor Economics, vol 13. JAI, Greenwich, CT, pp 1–62
Little I, Mazumdar D, Page J (1987) Small manufacturing enterprises: A comparative analysis of India and other economies.
Oxford University Press for the World Bank, New York
Lopez-Acevedo G and Tan H (2003) Mexico:in-firm training for the knowledge economy. World Bank Policy Research
Working Paper No. 2957, January
Middleton JA, Ziderman A, Van Adams A (1993) Skills for productivity: vocational education and training in developing
countries. Oxford University Press, New York, NY
Monk C, Sandefur J, Teal F (2008) Does doing an apprenticeship pay off? Evidence from Ghana, Center for the Study of
African Economies Working Paper WPS/2008-08
Pack H, Westphal LE (1986) Industrial strategy and technological change. J Dev Econ 22:87–128
Pagano P and Schivardi F (2003) Firm size distribution and growth. Scandinavian Journal of Economics, Blackwell Publishing,
vol. 105(2), pp. 255–274, 06
Pierre G, Scarpetta S (2006) Economics Letters. 90 (Issue 3), 328–334
Rosenzweig M (1988) Labor markets in low-income countries. In: Chenery H, Srinivasan TN (eds) Handbook of Development
Economics, volume 1, chapter 15, 1st edn. Elsevier, North Holland, Amsterdam, pp 713–762
Rosholm M, Nielsen H, Dabalen A (2007) Evaluation of training in African enterprises. J Dev Econ 84:310–329
Royalty A.B, (1996) the effects of job turnover on the training of men and women. Industrial and Labor Relations Review
49: pp. 506–21, April
Teal F (1996) The size and sources of economic rents in a developing country manufacturing labour market. Econ J
106:963–976
Van Biesebroeck J (2005) Firm size matters: growth and productivity growth in African manufacturing. Econ Dev Cult Change
53:545–583
Velenchik AD (1995) The case method as a strategy for teaching policy analysis. J Econ Educ 26(1):29–38
Zwick T (2006) The Impact of Training Intensity on Establishment Productivity, Industrial Relations. J Econ Soc 45(1):26–46Submit your manuscript to a 
journal and beneﬁ t from:
7 Convenient online submission
7 Rigorous peer review
7 Immediate publication on acceptance
7 Open access: articles freely available online
7 High visibility within the ﬁ eld
7 Retaining the copyright to your article
    Submit your next manuscript at 7 springeropen.com
